ABSTRACT
Background
Mobile Learning, the use of smartphones and other mobile devices in accessing education materials, has become increasingly popular in the last decade. Despite the widespread use of smartphones by students, not many universities have adopted mobile learning in their teaching and learning activities.
Methodology
A paper-based questionnaire was used to collect data. A final sample of 696 student responses from five urban universities in Indonesia was used. All of the constructs in the model are measured using existing scales. Structural Equation Modeling (SEM) was used to analyze and develop the theoretical model using Amos software.
Contribution
This research contributes to the theoretical understanding of mobile learning adoption as well as practice and provides guidance for university managers to successfully implement mobile learning in their universities. In particular, the study explores moderating effects due to gender and mobile learning experience and presents more complete findings based on total effects instead of only considering direct effects.
Findings
Perceived Enjoyment and Perceived Usefulness are the two most influencing factors in the adoption of mobile learning. Gender moderates the direct effect of learning autonomy on behavioral intention. New findings include significant correlations and causal effects involving learning autonomy, perceived enjoy-
INTRODUCTION
The use of smartphones and other mobile devices in accessing learning materials has become increasingly popular in the last decade. This leads to the new terminology mobile-learning (m-learning).
It is a new paradigm in education where knowledge can be transferred via mobile devices such as smartphones, computer tablets, and laptops. The idea of mobile learning is interesting because it integrates mobility into the already famous context of electronic learning (e-learning). In its infancy, mobile learning is acknowledged as electronic learning made mobile. Both mobile learning and electronic learning are derived from distance learning, where mobile learning complements electronic learning with the advantage of learning anywhere and at any time (Ozuorcun & Tabak, 2012) . Learners may access educational materials directly from their mobile devices, beyond the boundaries of traditional classrooms and formal study time. Mobile learning answers the growing need for communication and collaboration with the ability to obtain relevant information at the appropriate time. It offers opportunities to enhance existing traditional educational systems by following the trends of mobility, communication, and collaboration among learners.
Despite the widespread use of smartphones by students, not many universities have adopted mobile learning in their teaching and learning activities. Mobile devices are mostly used only for learning material distribution and administration purposes but not as tools for learning. There is a need for research to study the factors for the acceptance of mobile learning in higher-education institutions as a complement to current teaching and learning activities. Mobile learning is supposed to complement and enhance current e-learning or traditional learning classes, not to replace them (Motiwalla, 2007) .
One of the most important advantages of mobile learning is that students may study at their own pace and in their own place.
This study addresses four specific and related research questions: (a) What are the factors that are related to the behavioral intention of users to adopt mobile learning systems? (b) What are the relationships among the factors in question (a)? (c) Which factors have a significant causal or moderator effect on the behavioral intention to adopt mobile learning systems? and (d) What are the theoretical and practical implications of the answer to question (c)? The outcomes of the study are expected to contribute to the theoretical understanding of mobile learning adoption for university students and to provide guidelines for university managers who are interested in adopting mobile learning in their educational institutions.
Most of mobile learning studies that can be found from the existing literature are based on the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of Technology (UTAUT). Both TAM and UTAUT models may not fully address the unique features of mobile learning systems. This empirical study employs constructs from both TAM and UTAUT (perceived usefulness, perceived ease of use, social influence, facilitating conditions), as well as additional constructs from other adoption theories or specific previous studies of mobile learning such as perceived mobility, learning autonomy, perceived innovativeness, perceived enjoyment, and self-efficacy. Furthermore, Venkatesh, Morris, Davis, and Davis (2003) suggested the use of moderating factors (age, gender, experience, voluntariness of use) in their popular UTAUT model. However, many of the previous studies of mobile learning adoption based on UTAUT do not consider those moderating factors in their proposed models. This study explores gender and mobile learning experience as moderating factors that may affect the direct effects of the determinants of the behavioral intention of users to adopting mobile learning for their studies. The other two moderating factors, age and voluntariness of use, are not included in this study because the participants of the study are all bachelor students and therefore within a narrow range of ages, and the nature of mobile learning adoption for their study is voluntary for all the students.
The subsequent section presents the literature review that encompasses prior studies on the adoption of mobile learning and the model variables, followed by the theoretical model and research hypotheses of this study. Then, the results of the data analysis, model analysis and development, full analysis of the final model, and hypotheses testing are presented. The last section of this study discusses the findings, practical implications of the findings, limitations of the study, and possible future related studies.
LITERATURE REVIEW
The term e-learning was first coined by Jay Cross in 1999 (Cross, 2004) . Rosenberg (2001) suggests that e-learning involves the utilization of internet technology to deliver learning opportunities. Cross (2004) also suggests that e-learning is learning on internet time, the convergence of learning and networks. However, Khan (2005) suggests a broader definition of e-learning by defining it as "an innovative approach for delivering a well-designed, learner-centered, interactive, and facilitated learning environment to anyone, anyplace, anytime, by utilizing the attributes and resources of various digital technologies along with other forms of learning materials suited for open, flexible, and distributed learning environment." Khan (2005) argues that e-learning is more about learning in collaborative manner where the students may share and cooperate during their learning process, rather than merely the use of internet technology as the delivery system as previously suggested by Cross (2004) and Rosenberg (2001) . E-Learning has been implemented and utilized by many higher-education institutions to facilitate teaching and learning. E-Learning is basically a web-based system that makes learning materials available to learners regardless time restrictions or physical location as long as the learner has access to any internet-enabled devices such as desktop computers or laptops. The invention of portable devices such as smartphones and tablets eliminates the limitation of learning location and leads to the emergence of mobile learning. With those portable devices, learners can conveniently access learning content from virtually anywhere, as long as they have internet connection.
There are different definitions of mobile learning, depending on its content from various points of view such as the mobility of the learners, its relationship with electronic learning, or mobile device applications. Wang, Wu, and Wang (2009) define mobile learning as the delivery of learning to students anytime and anywhere through the use of wireless Internet and mobile devices, including mobile phones, personal digital assistants (PDAs), smartphones, and digital audio players. Kwon and Lee (2010) define mobile learning as an educational environment where students can do their learning activities using mobile devices over a wireless network anywhere, anytime. In other words, a learner has a freedom of the time and place for learning, with the aid of mobile devices and the internet. Kukulska-Hulme (2009) suggests that there is no agreed definition of mobile learning due to the rap-id development of the field and also the ambiguity of the term "mobile". It may relate to mobile technology or the learner's mobility. Both aspects are equally important. With mobile learning, learners could engage in learning activities without being limited to a fixed, particular location, with the aid of mobile technologies. In this study, mobile learning is defined as an educational environment where students can do their learning activities using any internet-enabled mobile devices over a wireless network anywhere, anytime. This definition is adapted from Kwon and Lee (2010) and Wang et al. (2009) . The aforementioned learning activities may include reading, listening, watching videos related to the students' learning interests, answering questions in quizzes, or even participating in a discussion forum with their peers and teachers. The mobile devices used in this mobile learning may include, but are not limited to smartphones, tablets, personal digital assistants, notebooks, netbooks, and laptops. Bao et al. (2013) Determinants of mobile learning adoption, Personal Innovativeness in IT Tan et al. (2014) Factors influencing mobile learning adoption intention in higheducation Khanh & Gim (2014) Mobile learning adoption for teachers Sanchez-Prieto et al. (2017) 
TAM & UTAUT
Factors influencing students' intention to use mobile learning in Jordan higher-education Althunibat (2015) Exploring students' awareness and perceptions: Influencing factors and individual differences driving mobile learning adoption Sabah, N.M. (2016) Mobile learning adoption Framework, Learner's perspective Rehman et al. (2016) UTAUT The determinants and age and gender differences in the acceptance of mobile learning The research approach is explanatory and quantitative, the data collection method is questionnaire, unit analysis is individual for all studies mentioned in this table.
From Table 1 it is seen that the following trends in previous research related to the use of theoretical models are evident.
The Technology Acceptance Model (Davis, 1989 ) is one of the most popular technology adoption theory used for mobile learning adoption studies. The Technology Acceptance Model (TAM) is developed based on the Theory of Reasoned Action, with the objective of providing an explanation about the determinants of technology acceptance by the end-users. Those TAM-based studies on mobile learning employ the traditional constructs of TAM (Perceived Usefulness and Perceived Ease of Use), additional constructs from other adoption theories (such as Self-Efficacy, Personal Innovativeness, Social Influence, Facilitating Conditions, and Perceived Enjoyment) and a variety of additional constructs specific to mobile learning (such as Perceived Mobility and Learning Autonomy). It is also interesting to note that only a few studies include Attitude as a determinant of behavioral intention to adopt mobile learning (Khanh & Gim, 2014; Park et al., 2012) . Despite some minor difference in the outcome of those studies, almost all results showed that Perceived Usefulness and Perceived Ease of Use are significant determinants of behavioral intention to adopt mobile learning. Similar positive results also applied for other determinants of behavioral intention to adopt mobile learning such as Perceived Innovativeness (Liu et al., 2010) , Social Influence (Park et al., 2012) , Perceived Enjoyment (Huang et al., 2007) and Perceived Mobility (Rehman et al., 2016) . Investigation into the dependencies among constructs showed that Perceived Ease of Use, Self-Efficacy, Personal Innovativeness, Facilitating Conditions, and Social Influence are significant determinants of Perceived Usefulness. Furthermore, Perceived Ease of Use is influenced by Self-Efficacy, Personal Innovativeness and Facilitating Conditions.
The Unified Theory of Acceptance and Use of Technology (UTAUT) is proposed by Venkatesh et al. (2003) as a unification of some popular technology adoption theories such as the Theory of Reasoned Action (TRA), Technology Acceptance Model (TAM), Theory of Planned Behavior (TPB), Innovation Diffusion Theory (IDT), Motivational Model (MM), Model of PC Utilization (MPCU), Social Cognitive Theory (SCT), and Combined-TAM-TPB (C-TAM-TBP). There are four key determinants used in UTAUT. The first three constructs (Performance Expectancy, Effort Expectancy, and Social Influence) determine the Behavioral Intention, and the last one (Facilitating Conditions) determines Use Behavior. UTAUT also features four moderating factors: Gender, Age, Experience, and Voluntariness of Use. It is interesting to note that only a few of those UTAUT-based studies have included the moderating factors into their proposed model. Wang et al. (2009) found a partial support for the moderating factor of Age on the direct effect of Effort Expectancy and Social Influence on the Behavioral Intention to adopt mobile learning. They also found that the moderating factor of Gender on the direct effect of Social Influence on the Behavioral Intention is significant for men, but insignificant for women. Furthermore, Learning Autonomy is a stronger determinant of behavioral intention for women than for men. Abu-Al-Aish & Love (2013) found that students' experience with mobile devices moderates the effects of Effort Expectancy, Social Influence, and Personal Innovativeness on Behavioral Intention to adopt mobile learning. On the contrary, Jambulingam (2013) and Lowenthal (2010) could not find any support on the moderating factors of Age and Gender in influencing the determinants of Behavioral Intention to adopt mobile learning. The four original constructs of UTAUT (Performance Expectancy, Effort Expectancy, Social Influence, and Facilitating Conditions) are shown to be significant determinants of the behavioral intention to adopt mobile learning in most of those aforementioned studies. Additional constructs such as Perceived Enjoyment (Huan et al., 2015) , Personal Innovativeness (Abu-Al-Aish & Love, 2013), Learning Autonomy (Huan et al., 2015; Lowenthal, 2010; Masrek & Samadi, 2017; Wang et al., 2009) , and Perceived Mobility (Shorfuzzaman & Alhussein, 2016) also are shown to be the influencing determinants of the behavioral intention to adopt mobile learning.
The Theory of Planned Behavior (Ajzen, 1991) suggests that the individual behavior is determined by behavior intention. Behavior intention itself is driven by three constructs: attitude, subjective norm, and perceived behavioral control. Attitude is the individual's positive or negative feelings about performing a behavior. Subjective norm is the individual's perception that people important to the individual should perform the behavior. Perceived behavior control is the individual's perception of the level of difficulty in performing a behavior. Cheon et al. (2012) found that students' attitudes, subjective norm, and behavioral control influenced their intention to adopt mobile learning. Perceived behavioral control is the most significant determinant of the intention to adopt mobile learning, followed by attitude and subjective norm. They also found that instructors may significantly influence college students' intention to adopt mobile learning, but not the students' peers.
Careful investigation into the constructs used in the theoretical models from those prior studies showed that there are five constructs commonly used as specific constructs in mobile learning adoption in addition to the original TAM/UTAUT/TPB constructs. They are Learning Autonomy, Perceived Mobility, Perceived Enjoyment, Self-Efficacy, and Personal Innovativeness. However, most studies incorporate at most three of them in their theoretical models. Furthermore, most prior studies did not include moderating factors which are an important feature of UTAUT-based studies. In addition, the analyses of the models in previous studies have been concerned with only direct causal effects with no analyses of indirect effects and total effects. This approach results in an incomplete understanding of the influences among variables in the model. The analyses and development of the theoretical model in this study aims to address these deficiencies and consequently enhance the comprehensiveness of the findings. Table 2 presents operational definitions for the model variables and the symbols used to represent them. References identify previous studies from which the operational definitions were derived. The degree to which an individual believes that organizational and technical infrastructure exists to support the use of a mobile learning system. Venkatesh et al. (2003) Learning Autonomy (LA)
THE DEFINITION OF MODEL VARIABLES
The extent to which an individual acts responsibly and has control over the process of learning with mobile devices. Cheon et al. (2012) Perceived Enjoyment (PE)
The extent to which mobile learning is perceived by an individual to be enjoyable in its own right, apart from any performance consequences that may be anticipated. Davis et al. (1992) Perceived Usefulness (PU)
The degree to which a person believes that using a mobile learning system enhances their learning performance. Davis (1989) Perceived Ease of Use (PEU)
The degree to which a person believes that using a mobile learning system is free of effort. Davis (1989) Behavioral Intention (BI)
A measure of the strength of an individual's intention to use mobile learning in the future assuming that it is available to them. Ajzen (1991) Gender An individual's gender classified as male or female. -Mobile Learning Experience Months of experience in using a mobile learning system. -
The following are additional comments related to the definitions in Table 2 .
Perceived Mobility
Mobility is considered as the main element for mobile learning that enables learning activity to take place anywhere and also at any time with the utilization of internet-enabled mobile devices. Prior studies showed that Perceived Mobility has positive influence on Perceived Usefulness and also on behavioral intention to adopt mobile learning. In this study, Perceived Mobility is expected to be a significant determinant of Perceived Usefulness and Behavioral Intention to adopt mobile learning.
Social Influence
Social Influence is also known as Subjective Norm in the Theory of Reasoned Action and Theory of Planned Behavior, or Image in the Innovation Diffusion Theory. Prior researches suggest that social influence is a significant factor in influencing an individual to adopt a new technology (Moore & Benbasat, 1991) . In the context of mobile learning, the effect of Social Influence on the behavioral intention to adopt mobile learning has been explored with positive results. Social Influence has also been shown to have effect on Perceived Usefulness. Therefore, Social Influence is expected to be a significant determinant of Perceived Usefulness and Behavioral Intention to adopt mobile learning.
Self-Efficacy
Self-Efficacy is first introduced by Bandura in his social cognitive theory (Bandura, 1977) . It refers to the individual's beliefs about one's ability and motivation to perform specific tasks. It also plays an important role in shaping individual's feelings and behaviors. Later on, this definition has been adapted to suit technology adoption models and defined as the assessment of one's own ability to use an information system (Compeau & Higgins, 1995) . In the context of mobile learning, it indicates an individual's perception of his/her capability to use a mobile device to engage in learning tasks, locate and manipulate information, communicate, and collaborate using social technologies (Huan et al., 2015) . The influence of self-efficacy on the adoption of mobile learning in education has been explored with positive result. Self-Efficacy has also been shown to have influence on Perceived Usefulness and Perceived Ease of Use. Therefore, this study incorporates Self-Efficacy to the research model in order to explore the relationships between Self-Efficacy and Perceived Usefulness, Self-Efficacy and Perceived Ease of Use, Self-Efficacy and Behavioral Intention to adopt mobile learning.
Personal Innovativeness
Adapted from the Innovation Diffusion Theory, Personal Innovativeness suggests that users with higher level of innovativeness are more likely to adopt a new technology innovation compared with those with lower level of innovativeness. In the context of mobile learning, it is expected that students with higher personal innovativeness have a more positive intention to adopt mobile learning in their study. 
Facilitating Conditions
Facilitating conditions include aspects of the technological and/or organizational environment that are designed to remove barriers to use. In the context of mobile learning, the facilitating conditions refer to resources, knowledge, internet speed, and support personnel. The students' decision in adopting mobile learning is believed to be influenced by their perception on the availability of those 
Learning Autonomy
Learning autonomy allows students to set their own learning objectives and fully in charge of their progress. Prior studies in mobile learning have shown that Learning Autonomy significantly influences the acceptance of mobile learning. This study incorporates Learning Autonomy to the theoretical model in order to explore its relationship with Behavioral Intention to adopt mobile learning.
Perceived Enjoyment
Perceived Enjoyment allows individuals to enjoy learning activity with their mobile devices. It is an example of intrinsic motivation and it has been known to influence user acceptance on new technology. Prior studies showed that Perceived Enjoyment is an influencing determinant of Perceived Ease of Use and also Behavioral Intention to adopt mobile learning. This study incorporates Perceived Enjoyment to the research model in order to explore its relationship with Perceived Ease of Use and the Behavioral Intention to adopt mobile learning. Venkatesh et al. (2003) suggest that Perceived Usefulness has similarities with Performance Expectancy (Unified Theory of Acceptance and Use of Technology), Relative Advantages (Innovation Diffusion Theory) and Outcome Expectations (Social Cognitive Theory). Perceived Usefulness in mobile learning means that learners will find mobile learning useful because they can do learning activities more quickly, flexibly and effectively (Wang et al., 2009 ). There have been many studies in mobile learning where Perceived Usefulness in TAM-based studies or Performance Expectancy in UTAUTbased studies is known to be the determinant of Behavioral Intention to adopt mobile learning. The above research works in mobile learning showed that individuals will accept mobile learning if they find it useful. Therefore, it is expected that Perceived Usefulness will be a strong factor for learners to adopt mobile learning. Venkatesh et al. (2003) suggest that Perceived Ease of Use has similarities with Effort Expectancy (Unified Theory of Acceptance and Use of Technology) and Complexity (Innovation Diffusion Theory, with negative correlation). There have been many studies in mobile learning where Perceived Ease of Use in TAM-based studies or Effort Expectancy in UTAUT-based studies is known to be the determinant of Behavioral Intention to adopt mobile learning. Perceived Ease of Use is also known as the determinant of Perceived Usefulness. Therefore, it is expected that Perceived Ease of Use will be a determinant for Perceived Usefulness as well as for the learners' Behavioral Intention to adopt mobile learning.
Perceived Usefulness

Perceived Ease of Use
Behavioral Intention
Behavioral Intention is regarded as the main factor for users' acceptance in use behavior (Venkatesh et al., 2003) . In the context of mobile learning, it measures the individual's commitment toward utilizing mobile learning providing it is available to them as a free choice in the future. This study measures Behavioral Intention instead of the actual use due to the actual condition of the organization where the study is conducted in which the mobile learning implementation is still at early stage and in some cases individuals are compelled to use mobile learning.
Moderating Factors -Gender and Mobile Learning Experience
People are classified as male or female, the only two possible values for gender. Despite the fact that UTAUT is very popular and commonly used in technology adoption studies, there are only a few studies in mobile learning that consider gender as the moderating factor of the determinants of the behavioral intention. One of them is a study performed by Wang et al. (2009) , where they came up with a result that the Self-Management of Learning construct appears to be a stronger predictor for female than male in the adoption of mobile learning. They also found that the Social Influence construct appears to be a stronger predictor for male than female in the adoption of mobile learning. Bao et al. (2013) also investigated gender differences and came up with a result that Perceived Usefulness construct appears to be a stronger predictor for male than female in the adoption of mobile learning.
Mobile learning experience is the number of months of experience an individual has been using mobile learning system for their educational activities. Abu-Al-Aish and Love (2013) investigate the users' acceptance of mobile learning based on UTAUT, and they use mobile device experience as the moderating factor that influences the determinants on behavioral intention in adopting mobile learning. They divide the respondents into two groups: group one with three years or less experience and group two with more than three years' experience. Results showed that effort expectancy, social influence, and personal innovativeness are stronger predictors of mobile learning adoption for students with three years or less experience. Those results are in agreement with Venkatesh et al. (2003) who also found that effort expectancy and social influence will affect the behavioral intention for IT usage at an early stage of experience.
THE MEASUREMENT OF MODEL VARIABLES
The two moderator variables (gender and mobile learning experience) are measured as described in their operational definitions in Table 2 . Gender is a nominal level variable with two values (male and female) while mobile learning experience is measured as an ordinal level variable using categories and it is converted to a ratio scale variable using the mid-point of each category. Table 3 presents the details for the measurement of the other 10 model variables each of which is a latent variable with the number of indicators shown, including their references. Each of the indicators is measured using a 5-point Likert scale with the measures treated in data analyses as interval scale measures. The items that are used in section 2 of the study questionnaire to measure each of the indicators are listed in the Appendix.
THEORETICAL MODEL
The model depicted in Figure 1 is derived from existing theories and previous studies of the adoption of mobile learning which are described in the literature review. 
RESEARCH HYPOTHESES
There are 37 research hypotheses associated with the direct and moderating effects from the theoretical model. These hypotheses are presented in Table 4 . The first 19 hypotheses, D1 to D19, concern direct causal effects among determinants of behavioral intention. The last 18 hypotheses, M20 to M37, concern the moderating factors of gender and mobile learning experience. The references identify previous studies that provide empirical support for the hypotheses. The term significant used in Table 4 refers to statistical significance at a level of 0.05 or less.
In the literature on technology adoption, with the exception of those based on Venkatesh et al. (2003) , there are only a few previous studies that pay attention to moderating effects and even fewer that consider moderation in the context of the adoption of mobile learning systems. This study includes ten hypotheses concerned with moderating effects where there was no support in the literature related to mobile learning systems. However, in these cases the hypothesized moderating effects are considered to be logical and consequently they are described as exploratory hypotheses in relation to behavioral intentions to adopt mobile learning systems. 
RESEARCH DESIGN AND METHODOLOGY
The study aims to develop theoretical and practical knowledge based on an individual's perceptions of the importance of the main variables associated with an individual's intentions to use mobile learning systems. These perceptions are measured at a single point in time using a self-administered questionnaire. This cross-sectional approach has been used successfully in previous studies of mobile learning. Decisions related to the design of the study followed the guidance provided by Neuman (2006) . A field study method is used as an appropriate approach for measuring complex variables in situations where the influence of variables on the dependent variable cannot be controlled as in experimental designs (Boudreau, Gefen, & Straub, 2001 ) and field studies identify effects on dependent variables which enhances the statistical results (Cook & Campbell, 1979) .
A questionnaire designed to measure the variables in the theoretical model and other variables used to determine a profile of the respondents was prepared in the English and Indonesian languages. Wherever possible the questionnaire used existing measuring instruments in order to improve the validity and reliability of the measures. The questionnaire was divided into two sections. Section 1 includes questions related to personal characteristics of the respondents such as age, gender, months of experience with mobile learning, the urban university at which they are registered, and their field of study at the university, the stage of their progress in their studies, and the mobile device they use to engage with mobile learning. Section 2 presents questions related to the other variables in the theoretical model. Both language versions of the questionnaire were reviewed by a focus group of users who were representative of the target population and who had expertise in both the English and Indonesian languages. Suggested modifications were included in revised versions of the questionnaires and the Indonesian language version was then administered in a pilot study using a sample of 10 suitable participants. Their responses and comments were noted and any modifications were incorporated into the final English and Indonesian versions of the questionnaire. The Indonesian language version was then used in the full study. A notated version of the questionnaire is included in the Appendix.
The subject of the study is a registered student in an urban university in Indonesia who is at least 18 years old and has at least one month of experience in using mobile learning. The size of the target population is unknown but certainly exceeds 100,000. Consequently, with 5 percent precision and a confidence level of 95 percent a minimum sample size of 400 was determined (http://www.webcitation.org/66kKEIC0b ). This sample size also satisfies the sample size needed to ensure the statistical validity of the study especially the structural equation modeling (SEM) analysis techniques used for the analyses and development of the theoretical model. The data was collected using a purposive (judgmental) sampling method which is appropriate in cases where individuals with particular characteristics are required (Neuman, 2006) . The researcher distributed questionnaires to students from five universities with at least one university from each of four cities in Indonesia. These five universities were selected because they are typical of universities in urban areas of Indonesian cities. They are also representative of universities that place an emphasis on the use of mobile learning in their curricula. Contacts with these universities were made using personal contacts that the researcher has with staff from each of these five universities and involved the researcher attending each university to administer the questionnaires with the assistance of the staff. The selected universities all have approximately the same number of students and in light of the statistical validity of the study it was decided to obtain at least 100 completed questionnaires from each university giving a total sample size of at least 500.
Questionnaire responses were entered in an SPSS worksheet and the accuracy of data entry was checked using a random selection of 10 percent of the sample. Any questionnaires that included missing values for any of the questions were discarded. Outlier values (i.e., a value three or more standard deviations from the mean) were identified and the corresponding respondent was removed from the sample. Using the criteria specified by Straub, Boudreau, and Gefen (2004) , principle components factor analysis was used iteratively to assess the construct validity (discriminant and convergent) of the measures of the indicators for each of the latent model variables. Following the analysis of construct validity, the equivalence reliability of the measures of the indicators for each of the latent variables was examined using Cronbach alpha coefficients using criteria from George and Mallery (2003) .
Following these data preparation procedures, a range of descriptive statistics was used to analyze the prepared data for the model variables (mean, standard deviation, skewness, and kurtosis). This analysis included the indicators for latent variables as well as a single scale measure for each latent variable, which was determined by calculating the weighted mean of the values of the indicators where the standard deviations of the indicators were used as the weights. This single scale measure of each latent variable was used in subsequent preliminary statistical analyses but not in the analyses of the theoretical model and its further development. In the model analyses the indicators for the latent variables were entered into the analyses and the single scale measures of these latent variables were not used in the model analyses. This is the correct procedure when, as described below, a latent structured regression measurement model is used as part of the SEM analysis. In particular, it was checked that the removal of outliers had produced distributions for the indicators for the model variables where the skewness and kurtosis were within acceptable limits of 3 and 7, respectively, which is required in order to justify the use of maximum likelihood estimation with subsequent structural equation modeling (SEM) analyses (Kline, 2016) . Frequency distributions were used to analyze the responses in order to develop a profile of characteristics of the respondents.
T tests were used to compare the mean values of the model variables: with the neutral value of 3 on their measurement scales; for male and female respondents; and for respondents with 37 months or more of mobile learning experience and those with 36 months or less experience. Pearson correlation coefficients were used to examine associations among the variables. In particular, statistically significant correlations helped to identify plausible additional causal effects that may be introduced into the theoretical model as a part of the development of the model. This was done noting that statistically significant correlations do not ensure cause and effect relationships, but provided there is also a clear temporal ordering associated with the variables they suggest the presence of a possible cause and effect relationship.
For the SEM analyses of the theoretical model three different measurement models were considered: path analysis (PA), partially latent structured regression (PLSR), and latent structured regression (LSR). Each of these models uses the same structural model of the causes and effects among the variables but each employs a different approach to the measurement of the variables. An important difference among these three measurement models concerns the way in which latent variables are treated. It was decided in this study to adopt a LSR measurement model, which incorporates the measurement of latent variables through the direct measurements of all of their indicators. The other two measurement models do not enter the measures of all of the indicators for latent variables into the analyses. Compared to the PA and PLSR models, the LSR model was considered to be the best in terms of measuring the complex nature of the constructs represented by each of the latent variables. In addition, Schumacker and Lomax (2016) indicate that the PA and PLSR models are best suited to mainly exploratory studies where there may not be established theory to support the structure of the model. However, in this study the structure of the model is supported by previous studies, and consequently the LSR measurement model is more appropriate. In addition, it was decided to use the common method of maximum likelihood estimation in the SEM analyses, which requires that the measures for skewness and kurtosis of the model variables have values within the acceptable limits of 3 and 7, respectively (Kline, 2016) .
The SEM analyses were conducted using Amos computer software. All the procedures were carried out following Kline (2016) . A range of fit statistics is used to assess the extent to which values of model characteristics determined from the estimates of parameters and the model structure are in agreement with the values of those characteristics estimated from the sample data. These fit statistics and the interpretation of their values are displayed in Appendix Table A1 . The statistical significance of direct effects is reported routinely with Amos software but the statistical significance of indirect effects, the total of indirect effects, and the total of all effects are not. The statistical significance of indirect effects was determined using the heuristic from Cohen and Cohen (1983) . The statistical significance of the total of indirect effects and the total of all effects was determined using the standard errors for these totals which were computed using nonparametric bootstrapping which is a feature of Amos. The recommended number of random samples for the bootstrapping procedure is at least 500 and in this study conservatively 1,000 random samples were used. In addition, the magnitudes of all of the standardized effects were interpreted using the heuristic from Cohen (1988) .
The evaluation of moderation effects and the development of the theoretical model were done using the Group Analysis feature and the Specification Search facility, respectively, available in Amos software. The Group Analysis feature enables the statistical significance of the differences among the values of a direct effect for different groups to be determined. The Specification Search facility determines fit statistics for all models in a hierarchy formed by making selected direct effects optional in the theoretical model. For this analysis Kline (2016) recommends the final model to be the one with the minimum value for the fit statistic Normed Chi-square. In this study, optional direct effects were those that were small or not statistically significant in the initial SEM analysis of the theoretical model as well as plausible direct effects identified by the examination of correlation coefficients among the model variables.
DATA PREPARATION AND DESCRIPTIVE ANALYSES
DATA PREPARATION
A total of 725 responses were obtained from members of the target population. No data entry errors were found. One questionnaire included missing values and was removed from the sample. Furthermore, 28 questionnaires were found to include at least one outlier value for a model variable and they were removed from the sample to give a final sample size of 696 that satisfied the minimum sample size of 400 determined for the study.
Principal component factor analysis was used to test the construct validity of the measures of the 10 latent model variables. Appendix Table A2 displays the satisfactory results for the construct validity of the latent variables. Cronbach Alpha coefficients and their interpretations for the equivalence reliability of the sets of indicators are shown in Appendix Table A2 where it is seen that all the sets of indicators have satisfactory equivalence reliability. Table 5 shows characteristics of the respondents including their age, gender, the university where they are registered, their field of study, the semester they are studying, and the main mobile device they use for mobile learning.
From Table 5 it is seen that: participants are predominately aged 18 to 22 years and are within their first seven semesters of university study; there is an adequate representation of males and females from each of the five universities; and participants are engaged in a range of fields of study. Mobile devices used are mainly smartphones followed by laptops and to tablets to a much less extent. Mobile learning experience is hypothesized as one of the moderating factors that may influence the determinants of the behavioral intention. The data showed that there are many respondents who have experience in mobile learning starting as early as their years in junior high-school. Figure 2 shows the distribution of mobile learning experience. 
Figure 2: Distribution for mobile learning experience in month
The range of mobile learning experience is from 1 month up to 120 months with a mean of 40 months, a standard deviation of 27 months, and a median of 36 months. Consequently, it was considered appropriate to form two groups for the moderator: (1) those with mobile learning experience of 36 months or less (361 respondents)referred to as the less experienced group; and (2) those with more than 36 months of mobile learning experience (335 respondents) referred to as the more experienced group. These groups represent 51.9 percent and 48 percent of the respondents, respectively.
DESCRIPTIVE ANALYSES
Descriptive statistics for the latent variables and their indicators are displayed in Table 6 . Table 6 shows that the magnitudes of skewness and kurtosis are within the acceptable limits of 3 and 7, respectively, required for the use of maximum likelihood estimation in SEM analyses (Kline, 2016) .
T tests showed that:
(a) The mean value of each latent variable was significantly greater than the neutral value of 3 (p < 0.05) which indicated that all of these variables were considered to be important for mobile learning; (b) The only significant differences (p < 0.05) between the mean values of model variables for males and females indicated that compared to females, the males (i) are more confident in their capability to use a mobile device to engage in learning tasks (Self-Efficacy); (ii) have a more positive intention to adopt mobile learning in their study (Personal Innovativeness); (iii) have a stronger belief that there is organizational and technical infrastructure to support the use of mobile learning systems (Facilitating Condition); (iv) find mobile learning more enjoyable (Perceived Enjoyment); and (v) find mobile learning easier to use (Perceived Ease of Use). (c) The only significant differences (p < 0.05) between the mean values of model variables for the group with 36 months or less mobile learning experience and the more experienced group indicated that compared to the less experienced group, the more experienced group (i) place more importance on the value of mobility of devices used to access and check information anywhere and at any time (Perceived Mobility); (ii) find mobile learning more enjoyable (Perceived Enjoyment); and (iii) have a stronger belief that using a mobile learning system enhances their learning performances (perceived Usefulness). Table 7 displays the correlation coefficients associated with model variables. In Table 7 , shaded cells identify correlation coefficients associated with the direct causal effects in the theoretical model. It is seen that:
(a) All of 19 direct causal effects in the theoretical model are associated with a statistically significant correlation (p < 0.05); (b) All of the correlations among the latent variables are statistically significant (p < 0.05) and positive; (c) Those with large (small) amounts of experience with mobile learning systems find them more (less) enjoyable and useful to use and they place a high (low) value on the mobility provided by these systems; (d) There are statistically significant correlations that are not associated with causal effects in the theoretical model and some of these suggest additional plausible causal effects that need to be considered in the subsequent SEM analyses and development of the theoretical model. Effects are considered plausible if the correlation between the variables is statistically significant (p < 0.05) and it is logical to assume that the cause precedes the effect in time. However, it is noted that significant correlations do not ensure significant causal effects but only suggest such effects. 
MODEL ANALYSIS AND DEVELOPMENT
ANALYSIS OF TH E THEORETICAL MODEL
The theoretical model was analyzed using AMOS software and the direct causal effects on Behavioral Intention are shown in Figure 3 where the effects are presented in the following format:
(a) The unstandardized effect is shown first followed by its statistical significance using *, **, and *** to indicate statistical significance at a level of 0.05, 0.01, and 0.001, respectively. NS indicates not statistically significant at a level of 0.05 or less.
(b) In parentheses, the standardized effect is shown first followed by an interpretation of the magnitude of the standardized effect described by Cohen (1988) as: Small (S) (less than 0.1); Medium (M) (0.1 to less than 0.5); or Large (L) (0.5 or greater).
(c) The same notation is also used in Figure 4 (The Direct effects of the final model) and Table 10 (Full analysis of the final model). The range of fit statistics for the theoretical model is displayed in Table 8 . From Table 8 it is seen that the fit statistics have generally acceptable values although the values of GFI and AGFI could be improved. Also, noting the small effects in Figure 3 , which are not statistically significant, and the possible additional causal effects identified by correlations in Table 7 , it is evident that the model in Figure 3 may be further developed to form a simpler final model with improved fit statistics.
DEVELOPMENT OF TH E THEORETICAL MODEL
The seven direct effects that are not statistically significant in Figure 3 are considered for removal from the theoretical model. Furthermore, five causal effects identified in Table 7 are considered as plausible additions to the theoretical model. These 12 direct effects were made optional in the theoretical model which produced a hierarchy of 2 12 (4096) Table 9 . The fit statistics for the final model in Table 9 are improved compared to the fit statistics for the theoretical model in Table 8 . Among the results in Table 10 there are several that emphasize the need to examine the statistical significance of indirect effects and the total of all effects in order to obtain a full understanding of influences on Behavioral Intention: (a) Although Perceived Mobility and Learning Autonomy does not have a direct effect it does have a total effect which is statistically significant; (b) Self-Efficacy has some indirect effects which are statistically significant even though its direct effect and total effect are not statistically significant; and (c) The total of indirect effects due to Perceived Enjoyment is greater than the direct effect.
FULL ANALYSIS OF TH E FINAL MODEL
MODERATING EFFECTS
Gender and Mobile Learning Experience have been hypothesized to have significant moderating effects on nine direct causal effects on Behavioral Intention in the theoretical model in Figure 3 . Table  11 presents the results of analyzing the moderating effects using the group analysis function available in Amos software. In Table 11 the only significant moderating effect is due to gender which moderates the direct effect of Learning Autonomy on Behavioral Intention. Table 12 displays the fit statistics for the moderator groups. Overall, the fit statistics GFI, AGFI, and NFI are not greater than 0.9 for any of the groups while the other fit statistics are satisfactory and in each case satisfactory proportions of the variance of the endogenous variables are explained. Consequently, it is not claimed that the model is a satisfactory fit with the data for any particular group among the moderators.
DISCUSSION OF THE FINDINGS
Considering the total effects on Behavioral Intention in Table 10 it is seen that consistent with prior studies (Huan et al., 2015; Wang et al., 2009 ), this study confirmed that Perceived Usefulness (an intervening variable) and Perceived Enjoyment (an exogenous variable) are the two most important influences on Behavioral Intention. These are followed by the effects of the three variables Perceived Ease of Use (the other intervening variable), and two exogenous variables Facilitating Condition and Social Influence. Small and relatively unimportant effects are due to Perceived Mobility, Self-Efficacy, Learning Autonomy, and Personal Innovativeness which are all exogenous variables. Table 13 (a) presents the findings in the final model related to the research hypotheses presented in Table 4 . There are 10 hypotheses fully supported by the findings of this study (D1, D2, D6, D8, D9, D11, D16, D17, D18, and D19), which means that the null hypotheses stating no statistically significant effects have been rejected. These fully supported hypotheses confirm the importance of many direct effects reported in previous studies.
COMPARISON OF THE FINDINGS WITH RESULTS FROM PREVIOUS STUDIES
Furthermore, there are eight hypotheses which were partially supported by the findings of the study (D4, D5, D7, D10, D12, D13, D14, and D15). Partially supported means that, although the hypothesized statistically significant direct causal effect was not found (i.e., the null hypothesis stating no statistically significant direct effect was not rejected), there was a statistically significant correlation between the two variables in the hypothesis even though this does not imply a statistically significant causal effect. This highlights the need for these hypotheses to be retested in further studies.
The hypothesis D3 in Table 4 proposed that Self-Efficacy has a statistically significant positive direct effect on Perceived Usefulness. The final model shows that the direct effect is statistically significant but negative and from Table 7 the correlation between these two variables is statistically significant and positive. Consequently D3 is considered to be neither fully or partially supported. This situation is often associated with negative suppression where the normal solution would be to remove SelfEfficacy from the model (Maassen & Bakker, 2001 ). However, rather than remove Self-Efficacy from the final model it was decided to present this finding as a result that needs to be retested in further studies. Otherwise, Self-Efficacy also has a significant positive indirect effect on Perceived Usefulness through the mediation effect of Perceived Ease of Use, resulting in a negative total effect which is not statistically significant.
Table 13(a): The findings related to the causal effect hypotheses
Hypothesis D1 Perceived Mobility has a significant positive direct effect on Perceived Usefulness Fully supported D2 Social Influence has a significant positive direct effect on Perceived Usefulness D6 Self-Efficacy has a significant positive direct effect on Perceived Ease of Use D8 Facilitating Condition has a significant positive direct effect on Perceived Ease of Use D9 Perceived Enjoyment has a significant positive direct effect on Perceived Ease of Use D11 Social Influence has a significant positive direct effect on Behavioral Intention D16 Perceived Enjoyment has a significant positive direct effect on Behavioral Intention D17 Perceived Ease of Use has a significant positive direct effect on Perceived Usefulness D18 Perceived Usefulness has a significant positive direct effect on Behavioral Intention D19 Perceived Ease of Use has a significant positive direct effect on Behavioral Intention D4 Personal Innovativeness has a significant positive direct effect on Perceived Usefulness Partially supported D5 Facilitating Condition has a significant positive direct effect on Perceived Usefulness D7 Personal Innovativeness has a significant positive direct effect on Perceived Ease of Use D10 Perceived Mobility has a significant positive direct effect on Behavioral Intention D12 Self-Efficacy has a significant positive direct effect on Behavioral Intention D13 Perceived Innovativeness has a significant positive direct effect on Behavioral Intention D14 Facilitating Condition has a significant positive direct effect on Behavioral Intention D15 Learning Autonomy has a significant positive direct effect on Behavioral Intention D3 Self-Efficacy has a significant positive direct effect on Perceived Usefulness Not fully or partially supported Note: Shaded cells are the direct effects in the theoretical model that are not included in the final model. Table 13 (b) represents five additional hypotheses (A1 to A5) associated with direct causal effects that were tested in the production of the final model using the specification search procedure. Hypotheses A1, A2, and A4 were fully supported while hypotheses A3 and A5 were only partially supported. Hypothesis A5 was associated with a proposed additional direct effect in the theoretical model which was not included in the final model following the specification search. Fully supported A2 Perceived Enjoyment has a significant positive direct effect on Perceived Usefulness A4 Learning Autonomy has a significant positive direct effect on Perceived Ease of Use A3 Perceived Mobility has a significant positive direct effect on Perceived Ease of Use Partially supported A5 Social Influence has a significant positive direct effect on Perceived Ease of Use Note: Shaded cell is the additional hypothesis that is not included in the final model. Throughout, the term "significant" used in these Tables 13(a) and 13(b) refers to statistical significance at a level of 0.05 or less.
MODERATING EFFECTS OF GENDER AND MOBILE LEARNING EXPERIENCE
Gender and Mobile Learning Experience are hypothesized to have a moderating effect on the direct effects of nine variables on Behavioral Intention, listed as hypotheses M20 to M37 in Table 4 . Results in Table 11 show that Gender has a significant moderating effect only on the direct effect of Learning Autonomy on Behavioral Intention. This direct effect is significant for males but not for females. Mobile Learning Experience does not have any significant moderating effect on any of the nine direct effects on Behavioral Intention. 
NEW FINDINGS NOT REPORTED IN PREVIOUS STUDIES
PRACTICAL IMPLICATIONS OF TH E FINDINGS
Perceived Enjoyment and Perceived Usefulness are the two most important factors affecting behavioral intention. This implies that successful adoption of mobile learning in a university requires the decision makers in charge to ensure the students find mobile learning both useful and enjoyable.
The other three influential factors are Perceived Ease of Use, Facilitating Condition, and Social Influence. This implies that specific actions need to be done in order to ensure that the use of mobile learning is free of effort. The management of the university has to facilitate and support the mobile learning system and infrastructure and they also need to create a university learning environment where professors, senior students, and friends all encourage the adoption of mobile learning. Table 15 describes practical means associated with actions aimed to increase the behavioral intention to adopt mobile learning based on the findings. The actions are organized in a decreasing order of effect on this objective. The model variables associated with each action is also identified. Actions and model variables with small total effects on behavioral intention are excluded from Table 15 in order to focus on the objective and primary associated actions. Based on the analyses of moderating effects of Gender and Mobile Learning Experience in Table 11 any specific groups that should be targeted in order to achieve the stated action are identified. 
CONCLUSION
This study contributes to understanding the adoption of mobile learning in two important ways. Different from previous studies: moderating effects due to Gender and Mobile Learning Experience are examined; and a complete analysis of causal effects is presented based not only on direct effects but also indirect effects and the totals of effects.
From a theoretical perspective, among the nine variables in the final model which have an influence on Behavioral Intention, two variables (Perceived Usefulness and Perceived Enjoyment) have the strongest influence followed by the influences of the three variables (Perceived Ease of Use, Facilitating Condition, and Social Influence). The standardized total effects due to these five variables are all medium in magnitude with values ranging from 0.101 to 0.325 and their unstandardized total effects are all statistically significant at a level of 0.01 or less. The remaining four variables (Perceived Mobility, Learning Autonomy, Self-Efficacy, and Personal Innovativeness) have only small total effects on Behavioral Intention. Their standardized total effects range from 0.063 to 0.081, and, while the standardized total effects of Perceived Mobility and Learning Autonomy are statistically significant at a level of 0.001, the standardized total effects of the other two variables are not statistically significant at a level of 0.05 or less. In the final model 45 percent of the variance of Behavioral Intention was explained by the variables that affect it, and the fit statistics for the model are all very satisfactory. Overall, the results supported many of the findings about direct effects in previous studies. In addition, the correlations between Behavioral Intention and each of the nine variables affecting it were found to be positive correlation and statistically significant at a level of 0.05 or less. Attention is drawn to new insights which are presented in Table 14 , especially those that are based on the analyses of significant correlations and indirect effects among variables. From a practical perspective, actions designed to improve the adoption of mobile learning were determined based on the important influences on Behavioral Intention associated with Perceived Usefulness, Perceived Enjoyment, Perceived Ease of Use, Facilitating Condition, and Social Influence. The analyses of moderating effects identified target groups that should receive particular attention in relation to these actions.
The study followed a rigorous and statistically valid quantitative approach using descriptive statistics and SEM analyses to develop a final model from an initial theoretical model that was derived from findings in previous studies. However, there are limitations on the findings. The external validity can only be validated by repeating the study and this is strongly recommended. The examination of moderator effects was considered to be exploratory in nature due to the lack of previous studies of mobile learning that considered moderators. The findings for moderators need to be verified in further studies. The suspected negative suppression effect involving the direct effect of Self-Efficacy on Perceived Usefulness needs to be reexamined, and the new findings from this study (Table14) require verification.
This study may be extended by investigating: the effects of different groupings within the moderators; the inclusion of different moderators, model variables, and causal effects; subjects from rural Indonesian universities where the infrastructure and facilities are inferior to those in urban universities; and comparisons with findings obtained from studies conducted in different cultural contexts.
APPENDIX
Notated Questionnaire
The questionnaire has been abbreviated and shows labels for variables and measurement scales. Help is available when I get problem in using m-learning applications Learning Autonomy (LA) LA1
When it comes to learning and studying, I am a self-directed person LA2
In my studies, I am self-disciplined and find it easy to set aside reading and home-work time LA3
I am able to manage my study time effectively and easily complete assignments on time LA4
In my studies, I set goals and have a high degree of initiative Perceived Enjoyment (PE) PE1 M-learning makes me feel good PE2 M-learning is interesting PE3
I have fun using m-learning PE4 Using m-learning is enjoyable Perceived Usefulness (PU) PU1 I find m-learning useful in my learning PU2
Using m-learning enables me to accomplish learning activities more quickly PU3 Using m-learning increases my learning productivity PU4 If I use m-learning then I increase my chances of getting a better grade Perceived Ease of Use (PEU) PEU1 My interaction with m-learning is clear and understandable PEU2 It is easy for me to become skillful at using m-learning PEU3 I find m-learning easy to use PEU4 Using m-learning is easy for me Behavioral Intention (BI) BI1
If m-learning is available to me in the future then I would like to use it BI2 Whenever I have the opportunity I will use m-learning BI3
If possible then I plan to use m-learning in the future BI4 I would like to use m-learning again in the future (Straub et al., 2004) . 
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